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SUMMARY 
 
There is a need for coordinated research for the sustainable management of topical peatland. Malaysia has 6% 
of global tropical peat by area and peatlands there are subject to land use change at an unprecedented rate. 
This paper describes a stakeholder engagement exercise that identified 95 priority research questions for 
peatland in Malaysia, organized into nine themes. Analysis revealed the need for fundamental scientific 
research, with strong representation across the themes of environmental change, ecosystem services, and 
conversion, disturbance and degradation. Considerable uncertainty remains about Malaysia’s baseline 
conditions for peatland, including questions over total remaining area of peatland, water table depths, soil 
characteristics, hydrological function, biogeochemical processes and ecology. More applied and 
multidisciplinary studies involving researchers from the social sciences are required. The future sustainability 
of Malaysian peatland relies on coordinating research agendas via a ‘knowledge hub’ of researchers, 
strengthening the role of peatlands in land-use planning and development processes, stricter policy 
enforcement, and bridging the divide between national and provincial governance. Integration of the economic 
value of peatlands into existing planning regimes is also a stakeholder priority. Finally, current research needs 
to be better communicated for the benefit of the research community, for improved societal understanding and 
to inform policy processes. 
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INTRODUCTION 
 
There is growing international recognition of the important ecosystem services played by peatland 
environments, such as potable water supply (Rosli et al. 2010; Silvius & Suryadiputra 2010), biodiversity 
(Page et al. 2012) and carbon storage (Billett et al. 2010; Page et al. 2011a, b; Moore et al. 2013). This 
increased recognition is reflected in a surge of policies and initiatives to maintain the integrity of peat across 
temperate and tropical peat zones. Initiatives such as the Association of South East Asian Nations’ (ASEAN) 
 
 
 
Peatland Management Strategy (ASEAN Secretariat 2007) and International Union for Conservation of 
Nature’s (IUCN) Commission of Inquiry on Peatlands, UK (Bain et al. 2011), and country-wide policies such 
as the Scottish Soil Framework (Scottish Government 2009) and national greenhouse gas (GHG) emission 
reduction plans for Indonesian peat (IIPC [International Indonesian Peatland Conversation], unpublished data 
2013) illustrate the intent of policy makers to address past perceptions and inappropriate peatland management 
practices. Despite this, the maintenance and status of the world's peatlands is a matter of considerable concern 
(Wösten et al. 1997; Page et al. 2006, 2009a; Parish et al. 2008; Yule 2010) with ongoing uncertainties on the 
most appropriate management practices and a lack of consensus over the best way forward.  
To date, peatland research has strongly focused on boreal and temperate peats, with important 
knowledge developments in aspects such as peatland function and characteristics (see for example 
Heikurainen & Päivänen, 1970; Hogg et al. 1992; Bonnett et al. 2006), and management techniques for 
restoration and rehabilitation (see Komulainen et al. 1998; Shantz & Price 2006; Worrall et al. 2007). 
Research into tropical peat has generally lagged behind and, whilst this is changing (see Melling et al. 2005; 
Page et al. 2011b), substantial gaps in various aspects of fundamental knowledge remain. Past studies have 
highlighted the need for improved understanding of various aspects of the management and monitoring regime 
of tropical peatlands, such as practices that modify the water table and agricultural management techniques 
((Wösten et al. 1997; Farmer et al. 2013).  
Despite growing recognition of the differences between peat in different climatic regions, gaps in 
tropical peatland knowledge have often been filled with assumptions based on boreal and temperate peats 
(IPCC 2006; Murdiyarso et al. 2010; Koh et al. 2011). Inappropriate assumption setting for tropical peat was 
highlighted following the Intergovernmental Panel on Climate Change’s (IPCC) development of guidelines 
for national GHG inventories (IPCC 2006). In particular, the assumed values for GHG emissions from 
different land uses on tropical peat were argued to be too low (Couwenburg 2011). Misleading GHG emission 
values associated with peatland development have international implications, since GHG emissions make up 
an integral part of the evidence base for eligibility of ‘sustainable agrofuels’ under the European Union’s 
Renewable Energy Directive (van Stappen et al. 2011).  
 
 
 
Thus, there is a need for a coordinated research agenda and a robust scientific evidence base to 
support national and international policies to assist towards the ‘wise use approach’ of tropical peatland (Page 
et al. 2006). A wise use approach involves evaluation of functions and uses, impacts caused by and constraints 
to development so that, by assessment, reasoning and consensus, it should be possible to highlight priorities 
for their management and use, including mitigation of past and future damage (Page et al. 2006). A move 
towards a wise use approach would also support international initiatives such as the United Nation’s Reducing 
Emissions from Deforestation and Forest Degradation (REDD; www.un-redd.org/) programme and the 
Roundtable for Sustainable Palm Oil (RSPO; http://www.rspo.org/). Both of these initiatives require a 
strengthening of the evidence base for the monitoring and management of tropical peatland.  
Malaysia has 6% of global tropical peat by area and 10% by magnitude of the peat carbon pool (Page 
et al. 2011b) and Malaysian peatlands are subject to land-use change at an unprecedented rate (SarVision 
2011; Tsuyuki et al. 2011). Over the past two decades, approximately 5861 km2 of 21 306 km2 (or 27.5%) of 
peatlands in Malaysia have been converted to agriculture, most notably for oil palm, and subjected to 
infrastructure development, posing direct negative impacts to peatland ecosystem and diversity (Wetlands 
International  2010). Conversion is made worse by poor understanding of peatland soil characteristics (Yule 
2010). 
With the aim of contributing towards a coordinated research agenda for the sustainable management 
of topical peatland, this paper captures a range of Malaysian stakeholder perspectives to identify priority 
research questions going forward. Following a description of the methods used to gather stakeholder opinions, 
the priority research questions are listed and analysis undertaken of the cross-cutting themes, significant 
knowledge gaps, and different question types. The final section discusses what needs to be done to sustain 
Malaysia’s peatlands and how research can support a path towards sustainable management of tropical 
peatland.   
In this paper, sustainable management of tropical peatland is understood as a means to achieve 
‘sustainable development’ (World Commission on Environment and Development 1987) through a wise use 
approach (Page et al. 2006, see above). We consider research that meets the needs of current and future 
peatland stakeholders, including those of government, non-governmental organizations, industry and other key 
 
 
 
agencies. By acknowledging the variety of needs and uses of peatlands to different stakeholders, but also the 
need for a wise use approach, we seek common research priorities relevant to the current and future 
sustainability of Malaysian peatland.  
 
METHODS 
 
Our research process proceeded via a series of steps (Fig. 1). Interest amongst Malaysia’s peatland 
stakeholders was generated in an initial Carbon Landscapes and Drainage (CLAD) knowledge exchange 
workshop held at Universiti Teknologi Malaysia (UTM), Kuala Lumpur in March 2011. At this workshop, 
fifteen respondents completed a questionnaire and were asked to invite others to participate from their 
respective peatland networks, an approach used successfully in other stakeholder consultations (for example 
Brown et al. 2010). The respondents indicated their stakeholder group, and identified priority research 
questions within the following eight themes: scientific research and development, policy, knowledge 
exchange/information sharing, management and monitoring, conservation, economic and finance, national and 
regional cooperation, and other.  
Fifty-one completed questionnaires were submitted between June and September 2011 and included 250 
research questions. Thirty-three participants from a variety of peatland stakeholders attended a second 
workshop at UTM (December 2011) in order to consolidate the research questions. However, this time 
participants were asked to work within the themes with which they were most comfortable. Drawing on 
Brown et al. (2010), participants were asked to combine similarly worded questions, identify and amalgamate 
questions with a similar underlying focus, reject questions that participants knew to have been researched 
already, and delete ‘questions’ that were merely comments or observations. This exercise led to the 
reorganization of the initial eight themes to nine themes, and the identification of 95 questions within these 
themes. The nine themes are: (1) environmental change; (2) ecosystems services; (3) conversion, disturbance 
and degradation; (4) policy and regulation; (5) knowledge exchange/communication; (6) management and 
monitoring; (7) conservation; (8) economic and financial planning; and (9) national and regional cooperation. 
 
 
 
With this clear sub-division of questions and themes, using an online survey tool 
(www.surveymonkey.com), stakeholders were asked to identify the top two priority questions from each of 
the nine themes. Participants were asked to identify two questions because the range of issues raised made it 
difficult for participants to identify just one priority question, whereas allowing two questions made the survey 
more engaging to participants. Again, online participants were asked to identify their stakeholder group to 
allow determination of the level of agreement on questions across the different groups. Within each theme, we 
determined the prioritization score assigned by the stakeholders to each research question as a percentage; this 
per cent prioritization does not add to 100% as the respondents were allowed to identify the two highest 
priority questions within each of the nine themes. 
Finally, we further categorized the list of 95 questions by ‘question type’, namely whether they related to 
scientific process and systems, communication, governance or systems management. Categorizing the list of 
questions in this way moved our analysis beyond a simple focus on priority topics and themes, enabling a 
more fundamental and encompassing view of the required line of research enquiry. Whilst ‘scientific process 
and systems’ was anticipated to be the primary research question type, assessing the fraction of non-scientific 
questions (for example concerning governance, communication, and systems management) offers a more 
comprehensive analysis of our findings, which in turn can support the direction of future research agendas in 
tropical peatland.  
This research relied upon the participation of a relatively specialized knowledge group and access to 
unique networks within the context of Malaysian peatland. The ‘snowball sampling’ strategy (Wright & Stein 
2005), whereby stakeholders extend the questionnaire to contacts in their respective networks, allowed a 
larger sample of potential respondents to be constructed from a small starting number. Generating support for 
this exercise in the initial CLAD-UTM workshop proved an important step in the research process.  
 
RESULTS 
 
We broke down the respondents by stakeholder type (Fig. 2) and organized the 95 research questions into the 
nine themes. Within each theme, questions were ranked according to their prioritization score. 
 
 
 
 
Breakdown of survey respondents by stakeholder type 
 
Academic stakeholders were the largest group to participate, representing 55% and 66% of total participants in 
the research questions survey and prioritization exercise, respectively. The second highest group to participate 
were non-governmental agencies (NGOs), who represented 18% and 11%, respectively. The least represented 
group were private developers (research questions survey 2%; prioritization survey 3%), indicating the 
difficulty in reaching this stakeholder type in research surveys. 
The relatively high number of respondents who contributed research questions and participated in the 
prioritization exercise suggests the identification of priorities for peatland research is an issue of interest to a 
wide range of stakeholders. Further, some of these stakeholders represented ‘powerful and influential 
stakeholders’, such as government agencies, private sector (such as agricultural developers) and national 
research institutes. In the context of tropical peatlands, and compared with other stakeholders participating in 
this study, these organizations have significant influence over issues such as land-use change, governance and 
management policy, and conservation and restoration efforts.  
 
Priority research questions by theme 
 
The 95 research priority questions are listed below by theme. The percentage of respondents who rated each 
question as a priority is indicated in brackets. 
 
Environmental change 
(1) What effect will the drivers of change have on the peatlands? In terms of water table depth, drought 
severity, flooding and fire? (40%) 
(2) What effect will the drivers of change have on gas emissions, fluvial fluxes, decomposition and 
subsidence rates? (32%) 
(3) How can total carbon storage be maintained or enhanced? (30%) 
 
 
 
(4) What are the expected environmental drivers of change in Malaysia, including climate change and 
development pressures? (29%) 
(5) What is the total carbon storage in Malaysia peatland and what are the best methods to measure it? 
(29%) 
(6) What contribution do peatlands make to national carbon emissions and how can emissions be 
mitigated? (20%) 
(7) To what extent does dissolved organic carbon (DOC) and particulate organic carbon (POC) contribute 
to the total carbon losses from Malaysian peatland? (14%) 
 
Ecosystem services 
(1) How will peatland ecosystem services continue to be affected by drivers such as climate change, 
population increase, land use policies, and economic development? (38%) 
(2) What is the total area and condition of peatland in Malaysia, where peatlands refer to all types 
including disturbed, pristine and protected? (36%) 
(3) How have the ecosystem services been affected by degradation and conversion of peatland and what 
values do they retain? (32%) 
(4) What are the effects of drainage and the role of the water table in ecosystem functioning in tropical 
peatland? (32%) 
(5) What are the impacts of peatland development on biodiversity? (27%) 
(6) What ecological variation exists between different peatland areas in Malaysia and what are the 
biogeographical factors influencing this variation? (21%) 
(7) How important are remnant peat swamp forests as habitats for endangered species such as orang utans 
and proboscis monkeys? (21%) 
(8) What taxonomic species are unique to peat swamps versus tropical lowland dipterocarp and 
freshwater swamp forests? (14%) 
(9) What is the relationship between carbon dynamics and biodiversity in peat swamp forest? (14%) 
(10) Does the humic substance in peat affect the solubility of organic and inorganic components? (5%) 
 
 
 
 
 
Conversion, disturbance and degradation 
(1) What mitigation measures to rehabilitate degraded peatland are most suitable to Malaysia? What 
components of the ecosystem should be prioritized for rehabilitation: for example hydrology, 
vegetation cover, biodiversity? (61%) 
(2) What is the rate of peatland conversion from peatland swamp forest to other land uses? (30%) 
(3) What are the macro- and micro-level socioeconomic impacts of converting and/or degrading 
peatland? (29%) 
(4) How sustainable are alternative land uses on peat swamp forest? (27%) 
(5) How resilient are the peat forests to disturbances, and which types of disturbance are the most 
devastating? (25%) 
(6) What are the effects of peatland disturbance on local and regional weather patterns? (21%) 
(7) What is the impact of drainage and rewetting on peat microbiology? (16%) 
(8) How to optimize the yield of oil palm planting on tropical peatland with minimum environmental 
impact? (14%) 
(9) What is the pattern of compaction and decomposition that occurs post-conversion of peat to 
agriculture? (13%) 
(10) How long can peatland be used (at various depths) before there are problems with (a) acidity, (b) lack 
of soil structural support, (c) nutrient levels? (13%) 
(11) What is the impact of fire on peat chemistry and microbiology? (11%) 
 
Policy and regulation 
(1) How can peatland be wisely managed through effective implementation of the existing legal and 
policy framework and integration of the current land-use policies and plans? (47%) 
(2) What regulatory frameworks are required to support the management of peatland, and the 
conservation of key sites? (47%) 
 
 
 
(3) How can the federal-state divide be bridged to effectively implement a national level policy or plan 
for peatland? (41%) 
(4) How can policy respond more effectively to peatland research? (28%) 
(5) How can national peatland policy help the country to conserve and progress simultaneously? How can 
this policy be properly enforced? (26%) 
(6) How can carbon sequestration be effectively dealt with through the new national policy on climate 
change and mitigation? (22%) 
 
Knowledge exchange/communication 
(1) How can current scientific knowledge be synthesized and translated into policy-relevant information 
to aid policy and decision-making, management and to suggest further research? (38%) 
(2) How can the public be made aware of peatland degradation and its effects? (36%) 
(3) Should a Malaysian peatland working group/research group be established to facilitate knowledge 
exchange in a neutral and balanced environment? (28%) 
(4) How can we enhance the collaboration between universities, industries, government agencies and 
NGOs in tackling issues related to peatland? (26%) 
(5) What are the specific needs of the different stakeholders and how can policy help to promote multi-
stakeholder participation? (24%) 
(6) Tropical peat is different from temperate peat. Most assumptions are based on temperate peat research 
causing problems to the tropical peat developers. How can this perspective of tropical peat be 
changed? (24%) 
(7) How can the economic and ecological values of peatland, including its function as carbon stores, be 
more effectively promoted to the public? (20%) 
(8) How can the locals in regions of oil palm development be educated about sustainable peatland 
management and alternative uses for peat? (20%) 
(9) How effective are the existing mechanisms for knowledge exchange for the public and how can they 
be improved? (14%) 
 
 
 
(10) What potential and how appropriate is it to use expertise from temperate peat zones? (8%) 
(11) Should an information sharing centre be created to advise policy and decision-making? (6%) 
 
Management and monitoring 
(1) Have existing management plans for conservation and restoration of peatland been successful and 
how can current monitoring systems be improved? (28%) 
(2) How can peat forest rehabilitation be managed within a multidimensional framework, including water 
management, reforestation and alternative livelihoods? (25%) 
(3) What techniques can be used to conduct low-cost monitoring? (23%) 
(4) What role can the local communities play in managing and monitoring peatland? (23%) 
(5) How can change be brought about to align stakeholders towards a common vision for sustainable 
peatland management that is of long-term value for the nation and maintains global environmental 
benefits? (23%) 
(6) What are key factors for monitoring Malaysian peatland and determining its conditions? (21%) 
(7) How can a long-term permanent monitoring network for peatland be established? (19%) 
(8) What are the most sustainable management practices for oil palm and biofuel production on peatland? 
(18%) 
(9) How effectively do monitoring results inform management decision-making? (18%) 
(10) What role can REDD play in maintaining and restoring peatland in Malaysia? (14%) 
(11) How can agencies in peatland management be effective in ensuring that management and monitoring 
plans are sustainable in terms of technical capacity, financial resources and institutional collaborative 
arrangements? (14%) 
(12) How do we ensure that managers of cultivated peat areas are familiar with best practices and conduct 
proper monitoring? (14%) 
(13) What actions are required to rehabilitate and restore the peatland forests? (14%) 
(14) How are local communities involved, if at all, in the decision-making process about the management, 
conversion and development of peatland areas? (14%) 
 
 
 
(15) How have the findings from past research programmes been integrated into management plans? 
(14%) 
(16) How can a comanagement approach be applied to Malaysian peatland? (12%) 
(17) What are the weaknesses and conflicts of interest between individual institutions within Malaysia with 
regard to sustainable management? (11%) 
(18) What is the level of influence of different stakeholders (at the federal, state and the community level) 
related to peatland management and what are the relationships between different stakeholders? (9%) 
(19) How and what might be the benefits of using the RSPO to promote sustainable peatland management? 
(5%) 
 
Conservation 
(1) What are the possible conservation strategies that can be adopted to conserve peatland? (55%) 
(2) How can we prioritize conservation and make it reflect the true value in terms of economic 
development? (40%) 
(3) What are the best management practices for peat conservation, in terms of water table maintenance? 
(36%) 
(4) Are current conservation measures adequate? If not, how can they be improved? (30%) 
(5) What can Malaysia learn from other countries in terms of peatland conservation? (28%) 
(6) What are the long-term goals for conservation measures? (26%) 
 
Economic and financial planning  
(1) How do we ensure that information on the true economic value of peatland is considered in decision-
making (for example through environmental impact assessment) related to the conversion of peatland 
areas? (41%) 
(2) What is the total economic value of Malaysian peatland and how can this be measured? (39%) 
(3) What are the real costs of not taking account of the economic values of peatland and who bears these 
costs? (33%) 
 
 
 
(4) How can the revenue from the economic development of peatland be channelled to support 
sustainable peatland management practices? (28%) 
(5) Can Malaysia undertake a national ecosystem assessment similar to that which has just been 
completed and published in the UK? (26%) 
(6) How can private sector investment in peatland restoration be achieved? (24%) 
(7) Can voluntary and market-driven instruments such as carbon trading and certification schemes be 
effective in sustainable management and conservation of peat? (22%) 
(8) What can the government do to promote tourism and recreation on peatland? (22%) 
(9) How can environmental economic instruments (such as tax, user payments and land premiums) be 
best used for the sustainable management of peatland? (20%) 
(10) How does the revenue from extractive uses compare with REDD+ and the voluntary carbon markets? 
(16%) 
(11) What are initial estimates for potential carbon finance revenues for conservation of tropical peat 
forests? (14%) 
 
National and regional cooperation 
(1) How can Malaysia be more accountable for adhering to international/ regional standards in relation to 
peatland? (35%) 
(2) How can implementation of regional agreements (for example the ASEAN Peatland Management 
Strategy) be strengthened at a national level? (28%) 
(3) Should ASEAN have a greater role in environmental regulations in the region? If so, how? (28%) 
(4) How can the participation of state governments and local communities be improved to preserve 
peatland? (28%) 
(5) How can regional cooperation be encouraged, specifically with regard to tropical peat swamp forest 
protection? (26%) 
(6) What role can Malaysia play in regional initiatives for research on tropical peat swamp forest? (22%) 
 
 
 
(7) How can regional initiatives contribute towards solving the regional haze problem that results from 
the burning of peat? (22%) 
(8) How can the cooperation between Malaysia and Indonesia be strengthened in order to further the 
sustainable management of peatland? (22%) 
(9) How would a regional network of collaborative research on peatland be established and function 
effectively? (20%) 
(10) How can a dedicated monitoring body or agency regulate the management of peatland in ASEAN? 
(20%) 
(11) Are regionally-focused, as opposed to nationally-focused initiatives more likely to lead to sustainable 
management of peat in Malaysia? (18%) 
(12) How can it be ensured that research and experiences from other countries in- and outside the region 
are included in the research and assessed in the ASEAN region? (14%) 
(13) Would sharing custodianship with other countries help protect larger tracts of peat forest? (12%) 
(14) Should carbon loss from peatland be measured on a regional or national scale? (10%) 
 
DISCUSSION 
 
Emerging and cross-cutting themes  
 
The need for fundamental research across a broad range of topics is illustrated by an analysis of the cross-
cutting themes that emerged from the categorization of question types (Fig. 3). The most common question 
type was ‘scientific process and understanding’, and the majority of these questions were spread across the 
themes of environmental change, ecosystem services provision, and conversion, disturbance and degradation. 
In contrast to temperate climates, where there is a strong tradition of funded research into fundamental 
science, considerable uncertainty remains about Malaysia’s baseline conditions for peatland. Total remaining 
area of peatland, water table depths, soil characteristics, hydrological function and processes, ecology, and 
peatland catchment water chemistry are all examples of the lines of enquiry that require further research. 
 
 
 
Furthermore, as demonstrated by question (6) within the theme of knowledge exchange/communication 
(‘Tropical peat is different from temperate peat. Most assumptions are based on temperate peat research 
causing problems to the tropical peat developers. How can this perspective of tropical peat be changed?’), 
there is agreed ambiguity over the comparisons that can be drawn between temperate and tropical peatland 
environments. This question reinforces the need for fundamental science studies in Malaysia and the 
associated development of local expertise to support such research.  
The second most common question type was ‘systems management’ which featured across six of the 
nine themes, including a high proportion from the management and monitoring theme. The high number of 
‘systems management’ questions indicates a need for research into more applied areas, involving 
multidisciplinary approaches and a scope beyond pure fundamental science. The next most frequent research 
questions were on ‘governance’, which suggests there is need for further socioeconomic research, policy 
studies and understanding of and integrating stakeholder needs into the policy process. The threats from 
agriculture, notably oil palm expansion, remain a major challenge in the drive towards sustainable 
management of tropical peatland. Finding a solution requires appropriate stakeholder engagement, especially 
in terms of the local communities and the decision makers, to understand the needs and demands of society 
with regard to peatlands; research that can attempt to find a harmony between development needs and 
conservation, protection and rehabilitation will therefore constitute an important element of the research 
framework going forward.  
There is the need to better understand how peatland and associated ecosystems are affected by 
environmental change. Environmental change refers to the disturbance of natural ecological processes 
(Johnson et al. 1997) and poses direct and significant impacts upon tropical peatland. For example, changes in 
critical climatic factors, such as temperature and precipitation can lead to reductions in the carbon store, 
disrupt the natural greenhouse gas flux, and are associated with increased incidence of peat fires (Page et al. 
2009b) and reductions in biodiversity (Parish et al. 2008; Yule 2010).  
Research questions classified as ‘communication’ were the least represented but feature across five 
different research themes. The low relative prioritization of this class of question suggests poor recognition by 
respondents of the need to communicate scientific findings to stakeholder groups. This may have been a 
 
 
 
reflection of the academia-centric demographic of respondents; with greater prioritization given to 
fundamental research themes. While communication of issues is both a fundamental challenge and potentially 
misleading without greater understanding of the current baseline, development of both must go hand-in-hand 
to support further options or approaches towards sustainable management of peatland.  
 
A path towards sustainable management of tropical peat 
 
So what needs to be done to sustain Malaysia’s peatlands, how can research assist to this end, and how does 
research inform understanding of the challenges? The present exercise was driven by an objective to better 
understand the priorities for peatland research in Malaysia as determined by peatland stakeholders, with a 
view of realizing a path towards sustainable management of Malaysia’s peatlands. There is a desired outcome 
for sustainable management of peatlands amongst participating stakeholders; however, this probably reflects 
the perceptions of a minority group and should not be interpreted as indicative of the views and perceptions of 
the wider Malaysian public.  
Thus, a starting point would be to formulate a communication strategy to enhance the public profile of 
peatlands with a view of improving awareness to all related stakeholders, including industry (such as land 
developers), governmental, non-governmental, academia, consultants and the public. Recent research has 
stressed the importance of (re)framing specific issues or complex problems for public engagement in order to 
break through communication barriers and generate new ways of thinking (Lakoff 2010). Examples include 
western media framing of climate change policies (Boykoff & Boykoff 2007), non-governmental frames for 
action against poverty in developing countries (Manzo 2008) and governmental framing of nuclear energy 
(Nisbet 2009).  
Communication of scientific findings to aid the policy process is regarded as an important issue as 
demonstrated by the high priority given to question (1) under the theme of knowledge 
exchange/communication: ‘How can current scientific knowledge be synthesized and translated into policy-
relevant information to aid policy and decision-making, management, and to suggest further research?’ This 
point was reaffirmed by stakeholders participating in both workshops with emphasis placed on the need to 
 
 
 
improve current communication strategies of past and current peatland research and provide more general 
publicly-available information related to the societal and ecological importance of peatland environments. The 
academic, governmental and non-governmental communities should take responsibility for considering and 
implementing effective public debate about tropical peatland. This could be realized through more coordinated 
research amongst the research institutions, better use of social media to promote and create public dialogue on 
critical issues, multi-stakeholder activities such as field visits, and active public engagement with 
governmental agencies to positively influence the policy process.  
An improved communication strategy is especially pertinent when considering the challenges facing 
the integration of peatlands into the present policy process. The high priority for the three most highly ranked 
questions under the theme of policy and regulation indicates that strengthening the role of peatlands in land-
use planning and development processes, stricter policy enforcement, coordination of existing policies, and 
bridging the state and federal divide are all critical aspects that need addressing. In support of a 
communication strategy, greater emphasis should be placed on research into the social sciences, such as 
economics, politics, sociology, geography, and town and country planning; disciplines not traditionally 
associated with peatlands research. Page et al. (2006) have previously called for improved knowledge of the 
socioeconomic, sociocultural and socioecological aspects of tropical peatland ecosystems.  
We further recommend integration of the economic value of peatlands into existing planning regimes. 
In line with the definition of sustainable development that incorporates economic aspects, as well as 
environmental and social aspects (Glavic & Lukman 2008; Rawlins & Morris 2010), stakeholders identified 
the appropriate valuation of peatlands as a priority research issue (as indicated by the high percentage value of 
three most highly ranked questions under the theme economic and financial planning). Despite research into 
the economic value of some of Malaysia’s peatlands (Awang 2006), such valuation is not current practice and 
so will require the development of a set of valuation metrics of peatlands, as well as the necessary steps for 
convergence into the policy process.  
Supporting existing policies and initiatives by government agencies and NGOs working in this field is 
another aspect for consideration. NGOs such as Wetlands International), Malaysia Nature Society and the 
Global Environment Centre, and specific projects such as SEApeat and the ASEAN Peat Forest Project 
 
 
 
(APFP; http://www.aseanpeat.net/) provide a platform for current initiatives and activities. Government 
interventions such as the designation of a RAMSAR peatland sites in East Malaysia, the establishment of the 
National Action Plan of Peatlands (NRE [Ministry of Natural Resources and Environment] 2011) and the 
review of the National Wetlands Policy (MOSTI [Ministry of Science, Technology and Environment] 2004) 
illustrate a statement of political will and action towards this objective. Offering ways to support these actions, 
including targeted research programmes, would be one approach. 
In support of the efforts of the existing research institutions working in this topic area, a 
comprehensive and coordinated programme of research could be established. This could build on the priority 
research questions and themes identified in this paper whilst also complimenting any existing frameworks for 
research overlooked in this research exercise. Moreover, considering the wider societal interests in peatlands 
(such as agriculture and tourism), opportunities for university-industry-government collaborations could be 
explored. University-industry collaborations are a growing area of interest in Malaysia as highlighted by 
recent research examining such partnerships in the Malaysian water industry (Padfield et al. 2014). 
Building on the existing networks within the Malaysian peat community, it is proposed that a network 
or ‘knowledge hub’ of researchers be strengthened to coordinate efforts and seek strong proposals with higher 
chances of funding. This type of research requires a combination of different skill sets and disciplines, 
including natural scientists, sociologists, engineers, geographers and planners. As Carmenta et al. (2011) 
advocated in relation to research into tropical peat fires ‘interdisciplinary research designs are needed to 
improve current understanding and inform sustainable management solutions’. The network should also 
consider the means to communicate the findings from their research in a way that allows for greater policy 
convergence. Ideally, the network should extend beyond Malaysia to help disseminate research findings and 
so share knowledge of tropical peat systematics and management. Furthermore, the network could serve to 
coordinate research related activities across countries in the ASEAN region and other areas of tropical peat 
globally. 
 
Limitations  
 
 
 
 
Canvassing opinions of stakeholders as undertaken in this research exercise is not without its limitations. 
Firstly, it is unlikely that all stakeholder opinions have been captured, whether due to the difficulty of reaching 
specific groups or because of a deliberate choice made by some not to participate in the exercise. Whilst 
efforts were made to reach out to less represented stakeholder groups (such as private developers and 
government agencies), the exercise clearly faced a challenge to engage with these groups. Despite this, it is 
encouraging that a range of stakeholders did participate in the surveys and workshop activities. It is also 
possible that some stakeholders took a more personal view about priority questions as opposed to representing 
the views of their organization. From the survey it is not clear which position respondents adopted and 
whether that would affect the outcome of the research process.  
Secondly, due to the snowballing strategy employed in this research, the exact stakeholder reach of 
the questionnaire and prioritization exercise is unknown. It is possible that both surveys were distributed to a 
large number of stakeholders across many organizations and countries and yet, as stated above, many chose 
not to participate for their own reasons. However, identification of respondent’s affiliations from the research 
questions survey indicated that from the 51 original respondents, only three organizations were represented by 
more than one respondent, with none contributing more than three individuals. Further, from analysis of those 
stakeholders who did participate in the surveys, there does not appear to be any bias within the surveys 
towards a specific research theme, viewpoint or agenda of individual organizations. Individual affiliations 
were not identified from respondents in the prioritisation exercise. However it was requested that participants 
reflect the extended network of the original survey respondents and not just immediate colleagues. 
Thirdly, a further limitation relates to the format of the initial questionnaire used to generate the 
research questions. Respondents were requested to identify priority research questions within nine themes 
which, in turn, may have prevented questions being considered from outside of these themes. However, 
identifying pre-determined themes was deemed necessary to guide respondents across a broad range of issues 
which they may not have ordinarily considered. Finally, we recognize that during the consolidation workshop, 
the rewording of questions may have led to a loss of original meaning. 
 
CONCLUSIONS 
 
 
 
 
This paper presents a list of 95 research questions relevant for the study of tropical peatland and ranks them 
according to the priority ascribed to them by stakeholders via an online survey. We find three main 
conclusions. Firstly, the comparatively limited knowledge of tropical peat as compared with boreal and 
temperate peat has led to inappropriate characterization of tropical peatland environments; unrepresentative 
understanding needs to be addressed by developing an appropriate evidence base through a more 
comprehensive programme of fundamental research which, in turn, requires greater support from funding 
agencies. Secondly, research needs to be better communicated, not just for the benefit of the research 
community, but to educate the public for improved societal understanding and to inform the policy process. 
Finally, this exercise has revealed the need for research into topics less commonly associated with peatland 
science, notably social science and non-technical aspects, to improve understanding on issues such as 
stakeholder needs and knowledge, policy and legal processes, and national and international governance 
issues. Consideration of all these issues may lead to improvements in the sustainable management of tropical 
peatland. 
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Figure 1 Workflow of steps taken to generate, prioritize and analyse research questions  
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Figure 2 Breakdown of survey respondents by affiliation: (a) research questions survey (% and number of 
respondents) (b) prioritization of research questions (% and number of respondents). 
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Figure 3 Research questions categorized by question type. 
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